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Abstract of JP2001 089841 

PROBLEM TO BE SOLVED: To solve the 
problem that, in the case the peripheral part of 
a mask is fixed by a jig in a state in which a 
substrate is provided with a prescribed gap, 
biased stress is applied to the mask, the mask 
is distorted to damage its flatness, and its 
parallelism to the surface of the substrate is 
locally deteriorated, by which the quality of the 
surface working is damaged. SOLUTION: This 
jig for surface working is provided with a 
holding member 2 for holding a substrate 1 
provided with a surface as an object for 
surface working and a back face on the side 
opposite thereto, a mounting member 3 
mounting a mask 5 used for surface working 
on the surface of the substrate 1 via a spacer 
6 prescribing a prescribed gap and a sucking 
member 4 arranged on the back face side of 
the substrate 1, allowing sucking force to act 
on the mask 5 in the process of surface 
working and subjecting the mask 5 to 
pressure- contact with the surface of the 
substrate 1 via the spacer 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The attachment component for holding the substrate equipped with the surface which 
is the target of surface treatment, and the back by the side of opposite [ the ], The applied part 
material which equips the surface of this substrate with the mask used for surface treatment 
through the spacer which specifies a predetermined gap, The jig for surface treatment 
characterized by having the suction member which it is allotted to the back side of this board, 
and power of absorption is made to act on the this mask in surface treatment, and welds this 
mask by pressure to the surface of this substrate through this spacer. 

[Claim 2] Said suction member is a jig for surface treatment according to claim 1 characterized 
by consisting of the electromagnet or permanent magnet which makes magnetic power of 
absorption act on the mask which consists of a magnetic material. 

[Claim 3] Said suction member is a jig for surface treatment according to claim 1 characterized 
by making electrostastic power of absorption act on a mask. 

[Claim 4] It is the jig for surface treatment according to claim 1 characterized by equipping said 
applied part material with an adjustment means to position this mask to this board, and said 
suction member being able to cancel this power of absorption during positioning of this mask. 
[Claim 5] Said applied part material is a jig for surface treatment according to claim 1 
characterized by equipping the surface of this substrate with this mask through the spacer 
beforehand formed in the surface of this board. 

[Claim 6] Said applied part material is a jig for surface treatment according to claim 1 
characterized by equipping with the vapor deposition mask used when performing vapor 
deposition processing to the surface of this board. 

[Claim 7] Said applied part material is a jig for surface treatment according to claim 6 
characterized by equipping with the vapor deposition mask used when forming an organic 
electroluminescence element in the surface of this board by vapor deposition. 
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[Claim 8] The preparation process which prepares the substrate equipped with the surface 
which is the target of surface treatment, and the back by the side of opposite [ the ], The 
wearing process which equips the surface of this substrate with the mask used for surface 
treatment through the spacer which specifies a predetermined gap, The surface treatment 
method characterized by consisting of a suction process which power of absorption is made to 
act on this mask from the back side of this board, and welds this mask by pressure to the 
surface of this substrate through this spacer, and a processing process which performs surface 
treatment to the surface of this substrate alternatively through this mask. 
[Claim 9] Said suction process is the surface treatment method according to claim 8 
characterized by using the electromagnet or permanent magnet which makes magnetic power 
of absorption act on the mask which consists of a magnetic material. 
[Claim 10] Said suction process is the surface treatment method according to claim 8 
characterized by making electrostastic power of absorption act on a mask. 
[Claim 1 1] It is the surface treatment method according to claim 8 characterized by for said 
wearing process including the adjustment process which positions this mask to this board, and 
said suction process canceling this power of absorption during positioning of this mask. 
[Claim 12] Said wearing process is a jig for surface treatment according to claim 8 
characterized by equipping the surface of this substrate with this mask through the spacer 
beforehand formed in the surface of this board. 

[Claim 13] Said wearing process is the surface treatment method according to claim 8 
characterized by equipping with the vapor deposition mask used when performing vapor 
deposition processing to the surface of this board. 

[Claim 14] Said processing process is the surface treatment method according to claim 13 
characterized by forming an organic electroluminescence element in the surface of this board 
by vapor deposition. 

[Claim 15] The preparation process which prepares the substrate equipped with the surface 
where vapor deposition formation of the electroluminescence element which constitutes the 
pixel of a display device should be carried out, and the back by the side of opposite [ the ], The 
wearing process which equips the surface of this substrate with the vapor deposition mask 
used for vapor deposition processing through the spacer beforehand formed in the surface of 
this board so that a predetermined gap might be specified, The manufacture method of the 
display device which consists of a suction process which power of absorption is made to act on 
this vapor deposition mask from the back side of this board, and welds this vapor deposition 
mask by pressure to the surface of this substrate through this spacer, and a processing 
process which carries out vapor deposition formation of the electroluminescence element 
alternatively on the surface of this substrate through this vapor deposition mask. 
[Claim 16] Said suction process is the manufacture method of the display device according to 
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claim 15 characterized by using the electromagnet or permanent magnet which makes 
magnetic power of absorption act on the vapor deposition mask which consists of a magnetic 
material. 

[Claim 17] Said suction process is the manufacture method of the display device according to 
claim 15 characterized by making electrostastic power of absorption act on a mask. 
[Claim 18] It is the manufacture method of the display device according to claim 15 
characterized by for said wearing process including the adjustment process which positions 
this vapor deposition mask to this substrate, and said suction process canceling this power of 
absorption during positioning of this vapor deposition mask. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the ** implement and the surface treatment 
method of using for processing on the surface of a substrate, such as vacuum deposition and 
etching. It is related with the technology which sets in more detail the mask used for surface 
treatment to a substrate. 
[0002] 

[Description of the Prior Art] Drawing 7 is the mimetic diagram showing the general 
composition of the vapor deposition equipment used for the surface treatment of a substrate. 
Vapor deposition equipment 200 is constituted considering the chamber 201 as a subject so 
that it may illustrate. The source 202 of vapor deposition is arranged in the chamber 201. Any 
of a resistance heating method or an electron beam heating method are sufficient as the 
source 202 of vapor deposition. The pump 203 is connected to the chamber 201 and the 
vacuum exhaust air of an inside is enabled. The ** implement 204 is built into the upper part of 
a chamber 201 . This ** implement 204 can perform orbital motion and rotation movement by a 
motor 205. **** 204 is equipped with the mask 5 the substrate 1 used as the candidate for 
processing, and for processing. Since a vapor deposition substance is alternatively deposited 
on a substrate 1 , a mask 5 is used. 
[0003] 

[Problem to be solved by the invention] When performing detailed vapor deposition processing 
to a substrate, he sometimes wants to equip the ** implement 204 with a mask in the state 
where it floated at a fixed interval from the substrate surface. Since there is a possibility that 
cracks, such as the time of position ******, may arise when a mask 5 is stuck to a substrate 1, it 
is not desirable. In this case, a substrate 1 will be equipped with a mask 5 through a spacer. 
Where a predetermined opening is conventionally prepared to a substrate, the circumference 
part of the mask 5 was fixed with the ** implement 204. If it does in this way, the stress which 
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inclined toward the mask 5 may be added, a mask 5 will be distorted, smoothness will be 
spoiled, and the parallelism to the surface of a substrate 1 will worsen locally. As a result, 
vapor deposition nonuniformity arose and the technical problem that the quality of surface 
treatment was spoiled occurred. In addition, a mask is used not only for vapor deposition 
processing but for the alternative exposure processing to the surface of a substrate etc. On 
these Descriptions, a term called a surface treatment or surface treatment is used as a 
dominant conception including vapor deposition processing, exposure processing, etc. 
[0004] 

[Means for Solving the Problem] The following means were provided in order to solve the 
technical problem of a Prior art mentioned above. Namely, an attachment component for the ** 
implement for surface treatment concerning this invention to hold the substrate equipped with 
the surface which is the target of surface treatment, and the back by the side of opposite 
[ the ], It has the applied part material which equips the surface of this substrate with the mask 
used for surface treatment through the spacer which specifies a predetermined gap, and the 
suction member which it is allotted to the back side of this substrate, and power of absorption 
is made to act on the this mask in surface treatment, and welds this mask by pressure to the 
surface of this substrate through this spacer. Said suction member becomes the mask which 
consists of a magnetic material from the electromagnet or permanent magnet on which 
magnetic power of absorption is made to act preferably. Or said suction member may make 
electrostastic power of absorption act on a mask. Said applied part material is preferably 
equipped with an adjustment means to position this mask to this board, and said suction 
member can cancel this power of absorption during positioning of this mask. Said applied part 
material equips the surface of this substrate with this mask through the spacer beforehand 
formed in the surface of this board preferably. Said applied part material equips with the vapor 
deposition mask used when performing vapor deposition processing to the surface of this 
board preferably. Specifically, said applied part material equips with the vapor deposition mask 
used when forming an organic electroluminescence element in the surface of this board by 
vapor deposition. 

[0005] This invention also includes the surface treatment method again. Namely, the 
preparation process which prepares the substrate equipped with the surface where the surface 
treatment method concerning this invention is the target of surface treatment, and the back by 
the side of opposite [ the ], The wearing process which equips the surface of this substrate with 
the mask used for surface treatment through the spacer which specifies a predetermined gap, 
It consists of a suction process which power of absorption is made to act on this mask from the 
back side of this board, and welds this mask by pressure to the surface of this substrate 
through this spacer, and a processing process which performs surface treatment to the surface 
of this substrate alternatively through this mask. 
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[0006] Furthermore, this invention includes the manufacture method of a display device of 
having applied the ** implement for surface treatment and the surface treatment method which 
were mentioned above. Namely, the preparation process which prepares the substrate 
equipped with the surface where vapor deposition formation of the electroluminescence 
element from which the manufacture method of the display device concerning this invention 
constitutes the pixel of a display device should be carried out, and the back by the side of 
opposite [ the ], The wearing process which equips the surface of this substrate with the vapor 
deposition mask used for vapor deposition processing through the spacer beforehand formed 
in the surface of this board so that a predetermined gap might be specified, It consists of a 
suction process which power of absorption is made to act on this vapor deposition mask from 
the back side of this board, and welds this vapor deposition mask by pressure to the surface of 
this substrate through this spacer, and a processing process which carries out vapor 
deposition formation of the electroluminescence element alternatively on the surface of this 
substrate through this vapor deposition mask. 

[0007] According to this invention, while the surface side is equipped with a mask to a 
substrate, a suction member is allotted to the back side, uniform power of absorption is made 
to act on the whole mask in surface treatment, and the mask is welded by pressure on the 
surface of the substrate through the spacer. Uniform power of absorption can be applied to the 
whole not only including the circumference part of a mask but the central part, without blocking 
surface treatment, since a mask is attracted from the back side of a substrate. Therefore, since 
it is hard to produce distortion on a mask, the parallelism of a mask can be precisely 
maintained through a spacer and it can prevent that vapor deposition nonuniformity etc. occurs 
locally. 
[0008] 

[Mode for carrying out the invention] With reference to Drawings, the form of operation of this 
invention is explained in detail below. Drawing 1 is the typical sectional view showing an 
example of the embodiment of the ** implement for surface treatment concerning this 
invention. The ** implement for these surface treatment is assembled using the main part 0 of 
a ** implement which consists of a metal block etc. so that it may illustrate. Specifically, the 
attachment component 2, the applied part material 3, and the magnet sheet (suction member) 
4 are built into the main part 0 of a ** implement. The attachment component 2 holds the 
substrate 1 equipped with the surface (a figure undersurface) which is the target of surface 
treatment, and the back by the side of opposite [ the ] (a figure upper surface). The applied 
part material 3 equips the surface of a substrate 1 with the mask 5 used for surface treatment 
through the spacer 6 which specifies a predetermined gap. A suction member is allotted to the 
back side of a substrate 1 , makes power of absorption act on the mask 5 in surface treatment, 
and welds the mask 5 by pressure to the surface of the substrate 1 through the spacer 6. In 
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this embodiment, the magnet sheet 4 which makes magnetic power of absorption act on the 
mask 5 which consists of magnetic materials, such as stainless steel, is used for the suction 
member. The magnet sheet 4 is a kind of a permanent magnet, and since uniform magnetic 
power of absorption is made to act to the whole mask 5 through a substrate 1 , the mask 5 can 
maintain precise parallelism to a substrate 1 by a spacer 6, without being distorted. In addition, 
it changes into the permanent magnet of magnet sheet 4 grade, an electromagnet is built into 
the main part 0 of a ** implement, and you may make it make magnetic power of absorption 
act on a mask 5. It is good also as structure of replacing with magnetic power of absorption 
depending on the case, and making electrostastic power of absorption acting on a mask. For 
example, electrostastic power of absorption acts among both by electrifying a mask 5 in the 
**** side and electrifying the plane part of the main part 0 of a ** implement in the plus terminal 
side. In addition, in this embodiment, the applied part material 3 is equipped with a **** means 
to position a mask 5 to a substrate 1, and the suction member has composition of which power 
of absorption can be canceled during positioning of a mask 5. Since the magnetic power of 
absorption specifically added to a mask 5 by removing the magnet sheet 4 from the opening 7 
of the main part 0 of a ** implement is canceled, a mask 5 can be freely positioned to a 
substrate 1. In addition, in this embodiment, the applied part material 3 has equipped the 
surface of a substrate 1 with the mask 5 through the spacer 6 beforehand formed in the 
surface of a substrate 1 . If it puts in another way, a spacer 6 is beforehand formed in one with 
a substrate 1 for example, in the shape of a stripe, and is. Depending on the case, you may 
form a spacer 6 in the mask 5 side in one. He is trying for the applied part material 3 to equip 
with the vapor deposition mask 5 used when performing vapor deposition processing to the 
surface of a substrate 1 in this embodiment. For example, the applied part material 3 equips 
with the vapor deposition mask 5 used when forming an organic electroluminescence element 
in the surface of a substrate 1 by vapor deposition. 

[0009] Drawing 2 is the typical sectional view showing an example of other embodiments of the 
** implement for surface treatment concerning this invention. Fundamental composition is the 
same as that of the embodiment shown in drawing 1 , gives a corresponding reference number 
to a corresponding portion, and makes an understanding easy. In this embodiment, it replaces 
with the magnet sheet used by the previous embodiment, and the permanent magnet 4a is 
used for the suction member. This permanent magnet 4a magnetizes the plane part of the 
main part 0 of a ** implement. In addition, it can replace with the permanent magnet 4a, and an 
electromagnet can also be built into the plane part of the main part 0 of a ** implement. Thus, 
the ** implement for surface treatment concerning this invention arranges the plane type 
suction member on the whole back part surface of a substrate 1, in order to secure the 
parallelism of a substrate 1 and a mask 5. In this embodiment, a suction member is the 
structure which magnetized some main parts 0 of a ** implement. Structure of the whole ** 
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implement can be simplified by magnetizing a part of ****. In addition, since magnetic power of 
absorption cannot be canceled when moving a mask 5 for position ****** when the permanent 
magnet 4a is used, a mask 5 will rub a spacer 6, and even if it does not result in breakage of a 
spacer 6, it has a possibility of causing generating of particulates, such as garbage. Then, you 
may use electromagnets of which it replaces with the permanent magnet 4a, and magnetic 
power of absorption can be canceled at the time of movement of a mask 5, such as a coil. 
[0010] Drawing 3 is the typical top view showing the relative physical relationship of a 
substrate 1 and a mask 5. This example expresses with the substrate 1 the case where the 
pixel of the RGB three primary colors is formed by vacuum deposition. The spacer 6 is 
beforehand formed in the surface of a substrate 1 in the shape of a stripe. This spacer 6 
consists of an organic or inorganic insulator, and can be formed in the surface of a substrate 1 , 
for example by screen-stencil. Between each spacer 6 formed in the shape of a stripe, the 
pixel divided into the RGB three primary colors is formed. For this reason, a mask 5 has a 
pattern 8 like illustration, and the rectangular opening is opening it into the portion to which 
hatching is not given. In the state of illustration, the pattern 8 of a mask 5 supports the pixel R 
by the side of a substrate 1. The substance which should constitute Pixel R from this state by 
performing vacuum deposition is vapor-deposited alternatively. Then, a pattern 8 will adjust a 
mask 5 to the field of Pixel G in shifting to right-hand side by stroke matter. Pixel G can be 
formed by replacing a substance with here and performing vacuum deposition again. Similarly, 
a mask 5 is further shifted to right-hand side by stroke matter, and Pixel B is formed. 
[001 1] In the example of illustration, the arrangement interval of the spacer 6 is set as 300 
micrometers. On the other hand, the size of the opening pattern 8 formed in the mask 5 is 
70x200 micrometers, for example. Moreover, a mask 5 consists of stainless steel and the 
thickness is about 50 micrometers. On the other hand, the thickness of the spacer 6 which 
specifies the gap size of a substrate 1 and a mask 5 is about 5 micrometers. 
[0012] Next, an example of the method of forming the pixel which consists of an 
electroluminescence element on a glass substrate is concretely explained using the mask 
shown in drawing 3 . As first shown in (A), chromium (Cr) is formed by DC sputtering by 
200nm of film thickness on the glass substrate 1. Using argon (Ar) as sputtering gas, pressure 
was 0.2Pa and DC output was set to 300W. It patterns after predetermined form using the 
usual lithography technology. It is processed using ETCH-1 (made by Sanyo Chemical 
Industries, Ltd.) as an etching solution. The anode A of predetermined form is obtained. 
Chromium is processible with high precision and sufficient reproducibility with said etching 
solution. Furthermore, when processing accuracy is required, processing by dry etching is alsc 
possible. As etching gas, the mixed gas of chlorine (C12) and oxygen (02) can be used. If 
reactive ion etching (RIE) is used especially, highly precise processing can be performed and 
control of the form of an etching side is possible. If it etches on condition of predetermined, 
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taper-like processing is possible and the short-circuit between negative pole-anodes can be 
reduced. Then, chromium forms an insulating layer 15 on the substrate 1 processed into the 
predetermined pattern. Although the material used for an insulating layer 15 does not have 
limitation in particular, the silica dioxide (Si02) is used in this example. Si02 is formed in 
200nm of film thickness by sputtering. There is no limitation in particular in the membrane 
formation method. Using the usual lithography technology, SiQ2 is processed so that an 
opening may be prepared on chromium. The mixed-solution of fluoric acid and ammonium 
fluoride can be used for etching of Si02. Again. Processing by dry etching is also possible. 
Said opening becomes a part for the light-emitting part of an organic electroluminescence 
element. In addition, although said insulating layer 15 is not indispensable to this invention, 
installing is desirable in order to prevent the short-circuit between the anode-negative poles. 
Then, a spacer 6 is formed in the both sides of said opening, for example by the screen- 
stenciling method. 

[0013] Next, as shown in (B), the surface side of the glass substrate 1 is equipped with a mask 
5 through a spacer 6. Under the present circumstances, magnetic power of absorption acts on 
a mask 5 from the back side of the glass substrate 1 . Thereby, the mask 5 can maintain 
precise parallelism to the glass substrate 1 through a spacer 6. In addition, the opening pattern 
8 formed in the mask 5 is positioned so that it may have consistency in the opening of the 
insulating layer 15 mentioned above. Thus, the ** implement incorporating the glass substrate 
1 and a mask 5 is supplied to vacuum deposition equipment, and the organic layer 10 and the 
metal layer 1 1 of the negative pole K are formed by vapor deposition. The organic layer 10 as 
an electron hole pouring layer 101 here 4, 4', 4"-tris (3-methylphenyl phenylamino) bird 
phenylamine (MTDATA), Screw (N-Naff Chill)-N-phenyl benzogin (alpha-NPD) was used as an • 
electron hole transportation layer 102, and 8-KINORINORU aluminum complex (Alq) was used 
as a luminous layer 103. The alloy (Mg:Ag) of magnesium and silver was used for the metal 
layer 1 1 of the negative pole K. Each material belonging to the organic layer 10 fills up the boat 
for resistance heating with 0.2g, respectively, and attaches it to the predetermined electrode of 
vacuum deposition equipment. 0.1g is filled up with magnesium of the metal layer 11, silver fills 
up a boat with 0.4g, and it attaches to the predetermined electrode of vacuum deposition 
equipment. After decompressing a vacuum chamber up to 1 .0x10 to 4 Pa, voltage is 
impressed to each boat, and it heats one by one and is made to vapor-deposit. Only the 
predetermined portion made vapor deposition vapor-deposit the metal layer 1 1 which consists 
of an organic layer 10 and Mg.Ag by using a vapor deposition mask. A predetermined portion 
is a portion which chromium has exposed on a substrate 1 . Since it was difficult to vapor- 
deposit with high precision only into the portion which has exposed chromium, the vapor 
deposition mask was designed to cover the whole portion which has exposed chromium (the 
edge of an insulating layer 15 is started like). First, as an electron hole pouring layer 101, 
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alpha-NPD was vapor-deposited as 30nm and an electron hole transportation layer 102, and 
50nm of Alq(s) were vapor-deposited for MTDATA as 20nm and a luminous layer 103. 
Furthermore, Mg:Ag is formed as a metal layer 1 1 of the negative pole K on the organic layer 
10 by performing vapor codeposition of magnesium and silver. Magnesium and silver are 
setting the ratio of membrane formation speed to 9:1. Film thickness of Mg:Ag was set to iOnm. 

[0014] Finally, as shown in (C), it moves to another vacuum chamber and the transparent 
electric conduction layer 12 is formed through the same mask. DC sputtering is used for 
membrane formation. In this example, the transparent electric conduction film of an In-Zn-O 
system in which good conductivity is shown by room temperature membrane formation as a 
transparent electric conduction layer 12 is used. Membrane formation conditions were 
considered as the pressure of 0.3Pa, and the DC output 40W, using the mixed gas (volume 
ratio AnO 2= 1000:5) of argon and oxygen as sputtering gas. Membranes were formed by 
200nm of film thickness. 
[0015] 
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